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1 |  INTRODUCTION
“A racehorse is an animal that can take several 
thousand people for a ride at the same time.”— 
Folk saying
Be it sports (Castanier et al., 2010; Merritt & Tharp, 2013) 
or financial risk- taking (Ishfaq et al., 2020; Oehler et al., 2018; 
Wong & Carducci,  2013), high Extraversion and low 
Conscientiousness are consistently associated with high risk- 
taking in life- style choices. Both traits covary with individual 
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Abstract
Introduction: Extraversion and Conscientiousness are well- studied personality 
traits associated with reward processing and goal prioritization, respectively, and 
bear on individual differences in financial risk- taking. Using unique large datasets, 
we investigated the link between these traits and male online gamblers' actual betting 
participation and intensity.
Method: We combined datasets containing online horse betting data (during 2015– 
2016) from the Finnish monopoly betting company, administrative registry data from 
Statistics Finland, and personality trait measures from the Finnish Defence Forces 
corresponding to Extraversion and Conscientiousness as defined in the five- factor 
model. We modelled associations between these traits and betting participation 
(n = 471,968) and intensity (n = 11,217) among male horse bettors (age = 36– 53).
Results: Controlling for demographics and IQ, individuals scoring high on 
Conscientiousness (or Extraversion) were less (or more) likely to bet and less (or 
more) intensive bettors— even when personality was measured 16– 34 years before 
betting occurred. One SD personality score increase represented an annual decrease 
(Conscientiousness) or increase (Extraversion) of €570– 754 in spending.
Conclusions: Extraversion and Conscientiousness are implicated in real- life finan-
cial behavior with tangible consequences for individuals. These effects are stronger 
than for many known demographic variables used in gambling studies and persist up 
to 34 years after personality has been measured.
K E Y W O R D S
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differences in impulsivity and self- control (Mao et al., 2018), 
and they are fundamentally linked with people's tendencies of 
making financial decisions, taking (controlled or detrimental) 
risks, and generally keeping their lives on track (Nicholson 
et  al.,  2005). In this study, we propose that Extraversion is 
linked to motivation for reward, and Conscientiousness to se-
lecting and prioritizing the things that are felt rewarding. Using 
large datasets, we analyze how this trait dynamics manifests 
within individual differences in actual online horse race betting.
1.1 | Extraversion and reward processing
Extraverts are outgoing, enthusiastic, talkative, assertive, like 
the company of others, and generally have a positive view of 
events (Fishman et al., 2011). Research over the last few dec-
ades suggests that the major construct of Extraversion com-
prises two parts, agency (relating to achievement- striving and 
social dominance) and affiliation (relating to positive affect, 
and enjoying interpersonal bonds), both of which are concep-
tually linked to reward sensitivity (Depue & Collins, 1999; 
Smillie, 2013; Wacker & Smillie, 2015). According to this 
view, extraverted individuals engage in social situations be-
cause they are inherently rewarding (Lucas et al., 2000; but 
see Ashton et al., 2002 for criticism). Moreover, behaviors 
such as altruism and feelings such as empathy— which are 
social but do not clearly involve approaching rewards— are 
more associated with trait Agreeableness than Extraversion 
(Smillie, 2013).
Agentic Extraversion appears to be mostly about the de-
sire for rewards, which is mediated by the brain's dopamine 
system, while affiliative Extraversion is associated with the 
enjoyment of rewards (e.g., contentment), which, in turn, is 
mediated by the endomorphin/opioid system (e.g., Berridge 
& Robinson,  1998; Smillie,  2013). Research using phar-
macological and brain imaging methods have found that 
Extraversion (as a uniform construct) was positively cor-
related with hormonal responses to a selective dopamine D2 
receptor agonist (e.g., Depue, 1995), and linked with activity 
in the brain's reward areas in response to monetary rewards 
(e.g., Wu et al., 2014). Studies have also linked Extraversion 
with, for example, polymorphisms of the dopamine D2 
and D4 receptor genes, although the overall evidence from 
brain imaging and molecular genetics remains inconclusive; 
for example, the distinction between agentic and affiliative 
Extraversion has not been thoroughly explored in such work 
(for a review, see Wacker & Smillie,  2015; see also Civai 
et al., 2016; Smillie et al., 2011).
Because Extraversion is associated with reward mecha-
nisms, extraverted individuals seek both social and nonsocial 
rewards more actively than introverted individuals (Depue 
& Collins,  1999). In line with the reward processing view, 
Extraversion has been positively associated with risk- seeking 
in investment decisions (Oehler & Wedlich,  2018) as 
well as gambling involvement, such as playing multi-
ple game types, and high number of years spent gambling 
(Laakasuo et al., 2014; Savage et al., 2014). Finally, impul-
sivity, a subfactor of Extraversion (and expression of low 
Conscientiousness), is a known risk factor associated with 
gambling related harms (Blaszczynski & Nower,  2002; 
Leeman & Potenza, 2012).
1.2 | Conscientiousness and goal 
prioritization
Conscientiousness— being careful, diligent, dutiful and 
deliberate— has, in turn, been strongly linked with reduced 
impulsivity and increased self- control (Mao et  al.,  2018). 
There is an established beneficial link between self- control 
and physical health, lack of substance dependence, personal 
finances as well as lack of criminal offending outcomes 
(Moffitt et al., 2011). In addition, both Conscientiousness 
and financial literacy have been found to be consistent pre-
dictors of asset accumulation (Letkiewicz & Fox,  2014); 
Conscientiousness was linked with increased risk- aversion in 
investment decisions (Oehler & Wedlich, 2018); and further 
evidence in gambling research shows that Conscientiousness 
may reduce harmful gambling involvement due to careful and 
diligent financial management (Bagby et al., 2007; Brunborg 
et  al.,  2016; Karre et  al.,  2009; MacLaren et  al.,  2011). 
Similarly, high impulsivity is strongly linked with prob-
lem gambling (Devos et al., 2020; Hodgins & Holub, 2015; 
Nower & Blaszczynski, 2006). In a nonclinical setting, using 
the Iowa Gambling Task, individuals who failed to learn the 
consequences of their poor decisions seemed to be more im-
pulsive than those who performed well (Davis et al., 2007); 
and, finally, Soane et al. (2010) found that Conscientiousness 
was negatively associated with risk- taking and likelihood of 
risk- related choices across health, gambling, and recreational 
domains.
Conscientiousness is associated with cortical thickness 
in several brain regions (Lewis et al., 2018), many of which 
overlap with a system labelled as the Goal Priority Network 
(GPN; comprising the anterior insula, dorsal anterior cingu-
late cortex, and dorsolateral prefrontal cortex; Rueter et al., 
2018). The GPN hypothesis of Conscientiousness proposes 
that the ability to control one's life and surroundings is at least 
partially explained by the brains of conscientious individuals 
having more synchronous communication within the GPN. 
Ostensibly, there is less coordination loss between brain areas 
for conscientious individuals, which, in turn, makes it easier 
for them to prioritize between multiple goals.
While Conscientiousness and general intelligence are 
often uncorrelated in research, they seem to tap overlapping 
neural resources. Both utilize the prefrontal cortex (PFC), the 
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area of the central nervous system whose size has increased 
the most during the natural history of the homo sapiens (e.g., 
Dunbar, 1998). However, the PFC consists of several distinct 
subnetworks, one of which is associated with at least work-
ing memory and IQ, but not Conscientiousness (DeYoung 
et al., 2009; Rueter et al., 2018).
Nonetheless, several studies have associated 
Conscientiousness with the thickness of the dorsolateral PFC 
(part of the GPN)— an area responsible for maintaining and 
activating symbolic or nonconcrete goals, and for planned 
action sequences based on conceptual understanding of rules 
and norms (DeYoung et al., 2009; Kapogiannis et al., 2013). 
In a related study, Conscientiousness was associated with the 
medial surface of the PFC (also part of the GPN; Adelstein 
et al., 2011; Yeo et al., 2011). These results imply that mov-
ing attention away from distraction towards goal attainment 
is central in Conscientiousness (Fox et al., 2006). DeYoung 
(2015) suggested that Conscientiousness may involve com-
plex regulatory functions concerning reward- seeking and 
defensive motivational systems, which, in turn, relate to 
Extraversion and Neuroticism. He further speculated that 
the expression of Conscientiousness is context- dependent: 
Sometimes Conscientiousness may suppress immediate or 
hedonistic emotional reactions so that more idealized or ab-
stract goals can be pursued; at other times Conscientiousness 
might enhance attentional binding to threatening or emotion-
ally hedonistic cues, if they are in alignment with one's ab-
stract goals.
1.3 | Current study
In general, studies seem to converge on the view of 
Extraversion and Conscientiousness as central traits in re-
ward processing and life management, including aptitude 
in financial decision- making, and avoiding unnecessary 
and negligent risk- taking. Both traits have also been impli-
cated in research on risk- taking and gambling involvement, 
which is sensible given the salience of monetary rewards in 
gambling. If Extraversion is about motivation for rewards, 
Conscientiousness is about selecting and prioritizing the 
things that are felt rewarding.
Given this evidence, Extraversion and Conscientiousness 
are ideal focus points to evaluate on a population level, using 
large datasets, how individual differences in personality pre-
dict actual financial decisions. Many existing studies on indi-
vidual differences in personality, as well as gambling studies, 
rely largely on self- report surveys, which are problematic due 
to participants' self- selection into the surveys and various so-
cial biases (e.g., Fisher, 1993). While self- reporting is cur-
rently the best- known way to measure personality, gambling 
behavior can be directly observed in online gambling data. 
Unfortunately, these data are typically detached from the 
bettors' psychological attributes such as personality. To get 
a better understanding of the effects of personality traits on 
behavior, research should focus on observed instead of self- 
reported behavior.
Moreover, while personality traits have considerable 
continuity over time, they also change in systematic ways, 
and the predictive power of personality across time is not 
fully understood. For example, as people age, they tend to 
become more socially dominant, more conscientious, and 
more emotionally stable (Damian et  al.,  2019; Roberts & 
DelVecchio, 2000; Roberts et al., 2006; Robins et al., 2001); 
but there may also be high individual variability in person-
ality change, as some people may remain unchanged, while 
others change substantially (Beck & Jackson, 2020).
Here, we combined individual- level data from three 
sources, including personality trait data from the Finnish 
Defence Forces (FDF), online horse betting data from the 
Finnish monopoly betting company, and administrative reg-
istry data on the Finnish population from Statistics Finland. 
Our combined datasets enabled us to not only link large 
population- level datasets to actual horse race betting behav-
ior but also evaluate whether personality, when measured 
several decades ago, can still meaningfully predict behavior.
Online sports betting is an important part of the gambling 
industry and offers an excellent platform to study actual fi-
nancial decisions: it comprises over 40% of all online gam-
bling (European Gaming and Betting Association, 2018) and 
is likely to grow in future (Parke & Parke, 2019; Rodríguez 
et al., 2017). While a form of gambling, sports betting also 
resembles consumer behavior (Paul & Weinbach,  2011), 
meaning that sports bettors tend to be recreational gamblers 
who consume gambling products for various reasons, such 
as seeking hedonic pleasure instead of merely financial gain 
(Cotte, 1997); and sports bettors often bet on the match to 
make the game appear more exciting and intense (Killick & 
Griffiths, 2021).
To sum, existing research and theory suggests that 
Extraversion is strongly linked to reward processing, while 
Conscientiousness is associated with diligence and duti-
fulness in money management, as well as reduced out- of- 
control risk- taking. Winning money in a betting environment 
can be seen as highly rewarding and pleasurable (much like 
consumption of pleasurable goods). On the other hand, 
as a form of gambling, betting on horse races can also be 
viewed as risky financial decision- making (Armstrong & 
Carroll,  2017). Thus, we propose that Extraversion and 
Conscientiousness— or more precisely their FDF personality 
test counterparts— are positively and negatively, respectively, 
associated with the volume and frequency of betting money in 
online horse races, as well as the likelihood of being a bettor. 
In other words, we expect individuals with high Extraversion 
scores to be active bettors with high annual and daily betting 
volume, and, conversely, we expect the reverse for individuals 
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with high Conscientiousness scores. Our aim is to provide a 
reliable description of how personality predicts actual betting 
involvement across decades while simultaneously controlling 
for various, theoretically relevant, socioeconomic attributes.
2 |  METHOD
2.1 | Design and participants
We ran a cross- sectional analysis by linking male bettors' 
online betting behavior with their personality traits. Our 
data set combined individual- level (1) personality trait data 
from the FDF, (2) online horse betting data from Fintoto 
Ltd (a state- owned gambling monopoly, currently known 
as Veikkaus Ltd), and (3) administrative registry data from 
Statistics Finland. The total sample of potential bettors in-
cluded 471,968 males aged 36– 53 accounting for 74.5% of 
Finnish males in the age group. Of these, 11,217 were online 
horse bettors. This study has been approved by the University 
of Eastern Finland's Committee on Research Ethics.
2.1.1 | FDF personality trait data
The personality trait data consist of individuals who took 
their military service between 1982 and 2000. In Finland, 
military service is mandatory for males and voluntary for 
females who account for 2% of the conscripts. Hence, our 
subsample includes 471,968 males born between 1962 and 
1979. Most carry out their service at the age of 19 or 20 after 
finishing secondary education. The FDF administers intelli-
gence quotient (IQ) and personality tests to all conscripts at 
the beginning of service to screen potential candidates for 
noncommissioned officer training. The personality trait test 
remained constant between 1982 and 2000.
The personality test measures the subtraits of (a) achieve-
ment striving, (b) activity- energy, (c) deliberation, (d) du-
tifulness, (e) leadership motivation, (f) masculinity, (g) 
self- confidence, and (h) sociability. There are between 18 
and 33 items (i.e., statements) evaluated on a “yes/no” scale 
for each subtrait (218 items in total). Overall personality 
scores are the sum of all statements a person agrees with 
(or disagrees with in case of reverse- coded items). Only the 
overall scores were disclosed by the FDF. The internal reli-
abilities of the personality test and its subtraits as measured 
by Cronbach's alpha range from .6 to .9 (average = .75; for 
further details, see Jokela et al., 2017; Nyman, 2007).
Jokela et al. (2017) demonstrated the convergent validity 
between the FDF personality measure and the FFM: Most 
of the FDF traits were related to Conscientiousness and 
Extraversion.1 Thus, we formed two personality constructs, 
based on principal component analysis (PCA), reflecting 
Conscientiousness (deliberation, achievement striving 
and dutifulness) and Extraversion (leadership motivation, 
activity- energy and sociability) in the FFM.
In addition, since we had information on composite IQ 
test scores (comprising Visuospatial, Verbal, and Maths 
IQ), we added a variable measuring IQ in the empirical 
models as a control variable. Suhonen et al. (2020) have 
analyzed empirical relations between betting consumption 
and IQ in more detail using the same data sources of IQ and 
betting data, and thus, the IQ results are not in the focus of 
the current article.
2.1.2 | Betting data
The betting data contain all online horse race bets made by 
an individual bettor at the betting company's online platform 
between September 1, 2015, and August 31, 2016. In total, 
there were 47,324 bettors (75.5% male), of which we had 
personality trait data on 11,217 men aged between 36 and 
53. Our key variables in empirical analyses are whether an 
individual participates in betting activity at all (an individual 
either has or does not have an online betting account, which 
they have used for betting), total amount staked daily and 
annually, and the number of betting days during the 1- year 
observation period.
2.1.3 | Administrative registry data on 
demographics
The data were registered in 2015 for administrative pur-
poses and contain several measures of individuals' socioeco-
nomic background. They cover the entire Finnish population 
aged between 15 and 70 (3.92 million). Data from Statistics 
Finland are of high quality with few missing values. We use 
age, education level, income, socioeconomic and marital 
status, number of children, and municipality of domicile as 
control variables in our analyses. These variables were se-
lected based on prior literature examining links between soci-
oeconomic background and gambling/personality (Brunborg 
et  al.,  2016; Mora- Salgueiro et  al.,  2021; Salonen et al., 
2020).
2.2 | Data analysis
Our analyses are based on two separate samples. First, we 
modeled participation in online horse betting using all males 
with available FDF test scores (n = 471,968). If a person used 
his betting account for betting purposes during the 1- year ob-
servation period, he was interpreted as a horse bettor. We 
used probit regression to estimate how Conscientiousness and 
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Extraversion scores were associated with the probability of 
being an online horse bettor. Second, we used ordinary least 
squares (OLS) regression to estimate how Conscientiousness 
and Extraversion scores predict online horse bettors' betting 
intensity (n  =  11,217). The following dependent variables 
were calculated as indicators of betting intensity: (1) betting 
volume (annual total amount staked in euros), (2) the num-
ber of days played, and (3) bets placed per day in euros. In 
the analyses, betting volume, the number of days played, and 
bets placed per day are log- transformed to normalize their 
distributions.2 Socioeconomic variables and IQ were used as 
controls.
We also calculated Bayes factors for OLS regression 
model selection (models predicting betting intensity) based 
on the method and priors3 presented in Rouder and Morey 
(2012) and Liang et al. (2008). First, we calculated the 
Bayes factors between multiple submodels (that included 
various combinations of covariates) and the (intercept only) 
null model. Then, we computed the Bayes factor of each 
model relative to the full model that included Extraversion, 
Conscientiousness, IQ, and the demographic variables 
listed above plus two additional demographic variables (re-
ligiosity, and a dichotomous variable “Swedish speaker” in-
dexing whether the individual's native tongue was Swedish, 
the second official language in Finland). These analyses 
are detailed in Table S9 and Figure S5. In short, the Bayes 
factor- based evidence most strongly supported fitting mod-
els using Extraversion, Conscientiousness, IQ, and the so-
ciodemographic variables except religiosity and Swedish 
speaker, as covariates.
3 |  RESULTS
3.1 | Descriptive statistics
Approximately 2.4% of male population with available FDF 
test scores participated in online horse betting. Table 1 reports 
the mean (median) values for betting volume, number of days 
played, and bets placed per day, which were €4,552 (€306), 
59 (17), and €48 (€19), respectively. Table 2 shows the results 
of the PCA. The personality variables (Conscientiousness, 
Extraversion) are the regression coefficients of standard-
ized principal component factor scores (mean = 0, SD = 1) 
calculated from the FDF personality subtraits. Both factors 
exhibit high factor loadings and good internal consistency, 
with Cronbach's alphas of .746 (Conscientiousness) and .856 
(Extraversion). Variable definitions, histograms of person-
ality traits for online horse bettors and for the whole sam-
ple male population, and zero- order correlations between 
main variables of interest are shown in Tables  S1– S4 and 
Figures S3– S4.
3.2 | Main results
We first examined whether Conscientiousness and 
Extraversion scores predict participation in online horse bet-
ting. Then, for those who participated (bettors), we inves-
tigated linear associations between Conscientiousness and 
Extraversion, and betting intensity proxied by betting vol-
ume, the number of days played, and bets placed per day. 
All regression models included the same set of control vari-
ables. Figure 1 depicts the association between Extraversion, 
Conscientiousness and the probability of being a bettor 
(left panel shows raw data; right panel shows probit model 
predictions). Figure  2 depicts the associations between 
Extraversion, Conscientiousness and the betting intensity 
measures (top panel shows raw data; bottom panel shows 
OLS model predictions). The overall pattern of the results in-
dicates that when socioeconomic background and IQ are con-
trolled for, the slopes for Conscientiousness and Extraversion 
are negative and positive, respectively (except for the OLS 
model prediction for number of days played, where the slope 
for Extraversion is not significantly different from zero). 
Our main results thus suggest that males who score high on 
Conscientiousness (or Extraversion) are less (or more) likely 
to bet on online horse races, and less (or more) intensive 
bettors.
The left- panel of Table  3 reports the estimated av-
erage marginal effects for participation from a probit 
model (1 = bettor, 0 = nonbettor). The marginal effects 
are calculated for each individual at the covariate values 
for that individual, and these marginal effects are then 
averaged over all individuals. The estimated coefficients 
on Conscientiousness and Extraversion imply that higher 
scores in Conscientiousness (or Extraversion) predict a 
decreased (or increased) probability of being a bettor: a 
one standard deviation (SD) increase from the mean in 
the Conscientiousness (or Extraversion) score decreases 
(or increases) the predicted probability of participation 
in online horse betting by −.48 (.25) percentage points.4 
The three right- hand panels of Table 3 report coefficients 
for each betting intensity DV. A one SD increase in the 
Conscientiousness score predicts a 16.6%5 (€754) reduc-
tion in annual betting volume. Increasing the Extraversion 
score by one SD predicts a 12.5% (€570) increase in an-
nual getting volume. Table S8 reports the variance decom-
positions of the betting intensity variables, highlighting 
the relative contribution of the most important model 
variables.
Overall, the proxies of gambling intensity are consistent 
with each other: Conscientiousness is a negative predictor 
of betting volume, days played and bets per day, whereas 
Extraversion is positively associated with annual betting vol-
ume and bets per day, but not with the number of days played.
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3.3 | Additional analyses
As robustness checks, we first fit models that included only 
Conscientiousness and Extraversion as predictors. The re-
sults mirrored the main results presented above, although 
Conscientiousness was not statistically significant (p = .12) 
in the model of bets placed per day (but its sign was still 
negative; see Table S5). The main models had lower BIC and 
AIC values than the reduced models, suggesting that control 
variables should be included.
Next, we examined whether the time elapsed since the 
personality test was taken moderated the association between 
the personality traits and betting intensity as well as partic-
ipation. The personality data were collected 16 to 34 years 
before the betting data were recorded, and statistically mod-
elling this gap sheds light on whether the effect of personality 
T A B L E  1  Summary statistics of dependent and independent variables
Summary statistics
Dependent variables
N Mean SD Median
Participant 471,968 .024 .152 0 (Nonbettor)
Betting volume (€) 11,217 4,552.12 28,413.18 306.08
Number of days played 11,217 59.12 83.57 17.00
Bets placed per day (€) 11,217 47.81 280.95 18.70
Independent variables
All males N = 471,968 Male bettors N = 11,217
Mean SD Median Mean SD Median
Conscientiousness .01 .99 .07 −.15 .98 −.09
Extraversion .01 .99 .04 −.02 .98 .02
Age (years) 44.80 5.21 45.00 44.89 5.18 45.00
Income (euros) 34,129.57 80,654.84 29,638.00 32,695.44 59,197.16 28,848.00
Composite IQ 100 15 100.84 101.22 14.18 101.97
Socioeconomic status
White- collar 39% 49% 0% 35% 48% 0%
Blue- collar worker 38% 49% 0% 32% 47% 0%
Pensioner 4% 18% 0% 3% 17% 0%
Student 1% 11% 0% 1% 11% 0%
Entrepreneur 14% 34% 0% 13% 34% 0%
Unemployed 11% 31% 0% 12% 33% 0%
Education
Basic education 12% 33% 0% 14% 35% 0%
Secondary education 51% 50% 1% 54% 50% 100%
College education 24% 43% 0% 24% 43% 0%
Postgraduate education 14% 34% 0% 8% 27% 0%
Number of children
Has no children 38% 49% 0% 42% 49% 0%
Has one child 19% 40% 0% 21% 41% 0%
Has two or more children 42% 49% 0% 37% 48% 0%
Marital status
Single 15% 36% .00 17% 37% 0%
Married or cohabiting 73% 45% 1.00 71% 45% 100%
Divorced or widowed 12% 33% .00 12% 33% 0%
Municipality of domicile
Urban residence 86% 35% 100% 86% 35% 100%
Rural residence 14% 35% 0% 14% 35% 0%
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on behavior is affected by time. We modelled the interactions 
between (centered) time since test conducted (TTC) and 
Extraversion, and TTC and Conscientiousness, predicting 
each of our four DVs. Because participant age was extremely 
positively correlated with TTC (r  =  .991), both were not 
entered in the same model due to unacceptably high multi-
collinearity. The results suggested that the time gap had no 
influence on our results (see Table S6 for details).
Prior literature indicates that Conscientiousness and 
Extraversion are positive and negative predictors, respectively, 
of higher education (O'Connor & Paunonen, 2007), which, 
in turn, is associated with betting participation and intensity 
(e.g., Brunborg et  al.,  2016). Thus, we also tested whether 
level of education mediates the direct link between person-
ality and betting participation and intensity by estimating a 
generalized structural equation model. We found essentially 
no evidence of mediation, but marginal evidence for a sup-
pression effect whereby higher education suppressed the 
effects of Conscientiousness and Extraversion on annual bet-
ting volume (see Figures S1 and S2 for details).
T A B L E  2  Personality trait factor loadings (based on principle components) for the whole sample and the bettors separately
FDF personality measure subtrait
Corresponding trait in the five- factor model
Conscientiousness Extraversion
Bettors/whole sample Bettors/whole sample
Achievement striving .737/.759 n/a
Deliberation .818/.819 n/a
Dutifulness .887/.890 n/a
Activity- energy n/a .844/.844
Leadership motivation n/a .917/.916
Sociability n/a .881/.883
Cronbach's alpha .746/.761 .856/.856
Lambda 1.999/2.038 2.331/2.332
Kaiser- Meyer- Olkin measure of sampling adequacy .625/.636 .703/.706
Bartlett's test for sphericity χ2 8,964/4.02 × 105 16,029/6.74 × 105
p- value <.001 <.001
Total N 11,217/471,968 11,217/471,968
Note: The loadings are calculated, based on the results of Jokela et al. (2017), separately for Conscientiousness and Extraversion (hence, the “n/a”s in the table). For 
PCA and robustness checks using the pooled subtraits, see Table S2, panel C.
F I G U R E  1  Personality and online horse betting participation. Left panel: Findings from the raw data on the proportion of bettors within 
specific personality score deciles (i.e., probability of being a bettor; slopes are fit to decile- level data). Right panel: Results from a probit regression 
model with a dichotomous “bettor vs. non- bettor” variable as the DV (with 95% confidence intervals shaded), controlling for the effects of various 
demographic attributes and IQ (see Table 3). The ordinate depicts the probability of being a bettor for individuals with varying Conscientiousness 
and Extraversion scores (ranging from −2 to +2 standard deviations around the mean) [Color figure can be viewed at wileyonlinelibrary.com]
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4 |  DISCUSSION
In the current study, using unique large datasets, we sought 
to shed light on how Extraversion and Conscientiousness 
are associated with actual financial decisions (online horse 
betting) while controlling for various demographic variables 
and general IQ. We found that self- reported Extraversion was 
significantly associated with actual betting behavior: higher 
Extraversion scores predicted a higher likelihood of being a 
horse race bettor, higher betting volume and more bets placed 
per day. Similarly, we found that Conscientiousness was neg-
atively associated with all four of our dependent variables: 
higher Conscientiousness scores predicted a lower likelihood 
of being a bettor, lower annual betting volume, fewer days 
played and lower bets placed per day.
Our study made three novel contributions to the ex-
isting rich literature on personality and financial risk- 
taking. First, we showed with a nation- wide broad sample 
(N > 11,000) that Conscientiousness and Extraversion have 
real- life consequences in individual financial decision- 
making. Second, we showed that personality factors have a 
larger effect on individual financial risk- taking than several 
demographic variables commonly investigated in gambling 
studies (Petry, 2005), and, on average, only a slightly lower 
effect than IQ. Finally, we showed that the personality mea-
surement is a robust predictor of real- life financial behavior, 
even if measured decades before the actual behavior takes 
place.
Our findings are consistent with the view of Extraversion 
as a reflection of general reward seeking tendency (DeYoung, 
2015; Smillie, 2013), and in alignment with previous empir-
ical findings on gambling and financial decisions. For exam-
ple, in the context of poker, Laakasuo et al. (2014) found that 
Extraversion was positively associated with the number of 
years spent playing. In a similar vein, Myrseth et al. (2009) 
showed that need for stimulus intensity and impulsivity spe-
cifically predict pathological gambling (i.e., gambling disor-
der: DSM- 5; American Psychiatric Association, 2013); and 
F I G U R E  2  Personality and online horse betting intensity. Top panel: Findings from the raw data on the mean annual betting volume, bets 
placed per day (both in euros), and number of days played in each personality decile (slopes are fit to decile- level data). Bottom panel: Results from 
OLS regression model with the above variables log- transformed as DVs, controlling for the effects of various demographic attributes and IQ (see 
Table 3). The ordinate depicts the change (%) in respective DVs for individuals with varying Conscientiousness and Extraversion scores (ranging 
from −2 to +2 standard deviations around the mean) [Color figure can be viewed at wileyonlinelibrary.com]
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recent evidence from non- WEIRD6 samples (see Henrich 
et al., 2010) has tentatively linked increased tendency to gam-
ble with Extraversion as well (Andrew et al., 2018). Thus, 
the evidence is accumulating in support of Extraversion as 
a reward and risk- seeking tendency with real- life financial 
consequences.
Interestingly, Hanss et al. (2014) found that extraverts do 
not report more positive attitudes towards gambling com-
pared with introverts; though, the mismatch between self- 
reported attitudes and actual behaviors has been known for 
decades. However, the same authors also found that high 
Conscientiousness is associated with negative attitudes to-
wards frequent gambling, which is in line with our current 
findings (see also McGrath et al., 2018). In a similar vein, 
Quigley et al. (2015) found that various childhood adversi-
ties together with low consciousness may expose people to 
excessive gambling. Finally, our results are also in line with 
a Norwegian study with a large sample size (N > 10,000; 
Brunborg et al., 2016) reporting that low Conscientiousness 
is associated with problem gambling. However, and im-
portantly, our current study stands out from previous work 
by virtue of observing actual behavior in a real- life set-
ting, instead of relying on self- reported measures for its 
conclusions.
Indeed, we find it encouraging that self- report measures 
and actual behavioral data converge on similar conclu-
sions, which is not a given, and tells us that the underlying 
science is on a sound basis. Similar conclusions have been 
reached in other domains measuring life- management skills: 
Conscientiousness is associated with lowered financial risk- 
taking tendencies across different contexts such as asset ac-
cumulation (Letkiewicz & Fox, 2014), investing (Oehler & 
Wedlich, 2018) or pension accumulation (Kausel et al., 2016). 
Our finding— that Conscientiousness may reduce gambling 
consumption— is generally in line with the theory suggest-
ing that Conscientiousness is about selecting and prioritiz-
ing over several goals (DeYoung, 2015; Rueter et al., 2018); 
being careful and diligent helps individuals control their fi-
nances (Bagby et al., 2007; MacLaren et al., 2011).
There may also be alternative explanations to our findings. 
For example, Ashton et al.  (2002) found evidence suggesting 
that social attention, instead of reward sensitivity, was the cen-
tral feature of Extraversion. Sociability might explain betting 
behavior in a live setting; for example, Laakasuo et al. (2014) 
found that, among poker players, Extraversion was positively 
linked to preference for “live” as opposed to online play. 
However, it is unclear how preference for social attention 
could explain increased betting in an online and predominantly 
nonsocial environment, though online gambling virtual com-
munities may play a role (e.g., Sirola et  al.,  2021). It is also 
unclear whether extraverted individuals are primarily drawn to 
monetary rewards or to social or reputational rewards involved 
in skill- based gambling (such as horse betting). Furthermore, 
Conscientiousness has been associated with the propensity to 
follow socially prescribed norms for impulse control (Roberts 
et  al.,  2009), conservative political preferences (Carney 
et al., 2008) and general guilt- proneness (Fayard et al., 2012). 
As a form of gambling, horse betting may be viewed as repre-
hensible (going against the norms of “prudent behavior”) by 
individuals with high Conscientiousness, which could explain 
their reduced gambling intensity. Alternatively, individuals 
with high Conscientiousness, who strive for well- defined and 
laid- out goals (Soane et al., 2010), might be aversive specifi-
cally to the uncertainty involved in horse betting.
4.1 | Limitations and conclusions
Although personality is known to be relatively stable across 
time, the temporal gap between the personality and betting 
measures may have diluted the observed effects. However, 
this can also be seen as a strong positive contribution: hav-
ing such a gap between the measures enabled us to demon-
strate that some reasonable effect still persists at least up to 
34 years after personality was measured. Moreover, there was 
no statistically significant interaction between the time since 
personality was measured and personality traits, suggesting 
that the predictive power of the traits remains relatively sta-
ble across decades— though we note that in our study the gap 
was at minimum 16 years, and thus the data may not be best 
suited to evaluate this interaction. The narrow age range in 
our data (36– 53 years) and lack of female participants also 
makes it difficult to generalize our findings to younger or 
older populations, or females.
On a similar note, the effect sizes observed were generally 
modest, even in the models including demographic variables 
and IQ as predictors. According to meta- analytic evidence, 
typical statistical effects in personality psychology corre-
spond to, on average, correlations of .21 with a standard de-
viation of .14; and that correlations of .1, .2, and .3 ought to 
be considered as relatively small, typical, and relatively large, 
respectively (Gignac & Szodorai, 2016; Richard et al., 2003). 
In the current study, zero- order correlations between person-
ality traits and betting measures were at highest .089, cor-
responding to small effect sizes per individual predictors. 
However, we are not aware of any identified predictors that 
“strongly” or even “moderately” predict gambling behavior 
across several decades. Furthermore, according to variance 
decompositions, Extraversion and Conscientiousness were 
very prominent predictors compared with other covariates, 
all of which were chosen based on their known associations 
with gambling- and risk- taking behavior.
To put the results into perspective, the individuals most 
at risk of betting participation and intense betting— though 
not necessarily problem gambling— are highly extraverted 
(>+2SD) and those very low on Conscientiousness (<−2SD), 
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that is, about 2.5% of the male population (or .063% who 
have both high Extraversion and low Conscientiousness). For 
these “at- risk” individuals the probability of being an online 
horse bettor is only about 3% higher than for an average per-
son with respect to these traits. To estimate the true extent 
of the potential harm associated with low Conscientiousness 
and high Extraversion, more large- scale research is needed, 
where betting behavior is linked with other life- outcome mea-
sures. However, while these effects may appear somewhat 
modest they nonetheless have significant monetary implica-
tions in cumulative betting for those who are bettors: in our 
analyses, a one SD personality score increase represents an 
annual decrease or increase of over €570– 754 in spending— 
roughly a month's rent in Finland, which is a significant 
amount of money for many people. In a similar vein, Götz 
et al. (in press) underscore the many dangers of continually 
demanding large effects in psychological science, and argue 
that accepting small effects as the norm is the requirement 
for building a “reliable, reproducible cumulative psycholog-
ical science”. This sentiment is echoed by a study sampling 
1,000 psychological articles and finding that effect size was 
strongly negatively correlated (r = −.45) with sample size, 
suggesting that larger samples reveal effect sizes closer to the 
true effect size (Kühberger et al., 2014).
We also note that the FDF data do not directly map 
onto existing contemporary models of personality, and the 
links between betting intensity and the remaining FFM 
traits (Neuroticism, Agreeableness and Openness) remain 
shrouded. It is also good to keep in mind the scale and scope 
of the results when interpreting their implications in terms 
of potential psychopathologies. We did not evaluate whether 
Extraversion, even in its extremes, exposes people to gam-
bling related psychopathologies, since there were no mea-
sures of problem gambling in the data. In fact, Extraversion 
has many health benefits that recent research has uncov-
ered (i.e., social support networks, reduced loneliness, etc.; 
Denworth, 2020), which may buffer against gambling related 
harms. High gambling frequency alone does not necessar-
ily lead to problem gambling or gambling disorder, and our 
study thus does not offer direct evidence on the adverse (or 
beneficial) effects of gambling.
Finally, some local urban “army tales” suggest that some 
people may lie and intentionally mislead in the FDF tests to 
avoid being sent to further officer training, which inevita-
bly lengthens the conscription period from 6 to 12 months 
(though there is no hard evidence of this, the topic occasion-
ally surfaces in mainstream media). Contrary to common 
controlled psychological experiments, there may be real life 
consequences for telling the truth in the FDF tests.
Despite the potential limitations, our measures supported 
existing theories of Conscientiousness and Extraversion 
as relevant, sensible and robust personality constructs. Our 
study is the first to combine large datasets on actual gambling 
behavior and personality measures, and as such could pave 
the way for future work combining large registry- based data-
sets. Importantly, the personality factors, just like IQ, were 
robust predictors of betting behavior even when measured 
16– 34 years ago, and on average more significant than many 
known demographic covariates in gambling studies.
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ENDNOTES
 1 Self- confidence was additionally strongly correlated with lower 
Neuroticism (being less prone to anxiety, worry, and other emotions); 
and lower Agreeableness was associated with higher leadership moti-
vation and achievement striving.
 2 The log- transform successfully normalized “betting volume” and 
“bets place per day”. However, “number of days played” was not 
fully normalized, but the results obtained with a log- transformed DV 
relating to IVs were qualitatively similar to those obtained with an 
untransformed DV.
 3 Specifically, we used the r- scale value of .3535, which is a default 
scale for the Cauchy prior (Rouder & Morey, 2012; Liang et al., 
2008). The value is chosen in a way that the researcher assumes a 
50% chance of observing an absolute effect (which can be expressed 
in terms of Cohen's d) larger than the chosen scale value. The value 
.3535 corresponds to an R2 value of .03. However, we also ran the 
same analysis using an r- scale value of .2 (corresponding to an R2 
value of .01), finding the same pattern of results. See also http://danie 
llake ns.blogs pot.com/2016/01/power - analy sis- for- defau lt- bayes ian- t.
html for further discussion on a similar topic. Note that this method 
could not unambiguously be applied for probit models.
 4 In participation model (a probit model), an increase of one standard de-
viation in a personality trait measure predicts (β × SD) × 100 percentage 
point change in average participation rate. For instance, one SD increase 
in Conscientiousness predicts, on average, ( − 0.0048 × 1) ∗ 100 = −0.48 
percentage points lower participation rate.
 5 In Betting intensity models (OLS models), an increase of one stan-
dard deviation in a personality trait measure predicts 
(
e × SD − 1
)
× 100 
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percentage change in the dependent variable. For instance, one SD 
increase in Conscientiousness in Log(Annual betting volume)- model 
predicts, on average, (e− 0.181 × 1 − 1) ∗ 100 ≈ −16.56 percentage points 
lower betting volume.
 6 Western, Educated, Industrialized, Rich and Democratic.
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